Differential expression of immediate early genes in the superior cervical ganglion after nicotine treatment.
We examined the effects of single and multiple systemic injections of nicotine on the expression of five immediate early genes in the rat superior cervical ganglion by in situ hybridization histochemistry. A single nicotine injection resulted in a rapid and transient activation phase of nerve growth factor I-A, c-fos and jun-B at 20 min, and a later and less prominent activation of c-jun, which stayed high from 20 to 60 min. there was a parallel slow and long-lasting activation of jun-D, which remained high 4 h after nicotine treatment. Tyrosine hydroxylase mRNA, but not neuropeptide Y mRNA, was also induced by nicotine. Denervation of the ganglion did not prevent the induction of immediate early genes, but the nicotine antagonists hexamethonium and mecamylamine completely blocked the induction of immediate early genes, indicating that nicotine acted directly on receptors present on ganglion cells. When repeated nicotine injections were given, there was a refractory period of 1-2 h for c-fos, nerve growth factor I-A and jun-B induction. Repeated nicotine injections at 1-h intervals prevented about 80% of c-fos, nerve growth factor I-A and jun-B mRNA induction seen after a single injection. Because nicotine is known to induce immediate early genes in the adrenal glands as well, we examined whether similar kinetics of the gene induction could be seen in the adrenal medulla. However, no refractory period for repeated nicotine treatment or down regulation of the induction of the immediate early genes could be demonstrated in the adrenal medulla. The results show that sympathetic neurons respond to nicotine with altered expression of immediate early genes. Nicotine-induced expression of immediate early genes may be mediated and regulated by different factors in neuronal and endocrine noradrenergic cells.